to form supersaturated solutions, and they become more sensitive to the action of nuclei as the temperature falls, or, in other words, as they be come more highly supersaturated. Thus a very strong solution of calcic chloride, which is not sensitive to nuclei at 40° or 45°, becomes very much so at 24° to 34°. , j , 4. . -, -I The sodio-zincic sulphate contains only 4 proportionals of water of crystallization, and hence its supersaturated solutions are not stable at low temperatures. W hen freshly made, they may be reduced to 10 Fahr. withouts eparation of the salt; but by repose, even in clean tubes and m the absence of nuclei, long crystals of the separated salts occupy the length of the tube, but they are invisible on account of having the same refractive index as that of the solution in which they are immersed. In the course of time, probably from the escape of vapour of water through j th^so lu tio n 1 of*the L m o n ia zincic sulphate at 4° Fahr. I Similar phenomena are produced by a supersaturated solution of zinc sulphate and potash alum in equivalent proportions exposed to a tempe rature of 4° Fahr. A similar solution of the cupric and magnesic suphates at -4° also became solid, and melted rapidly at 32°. I * Experiments were also made with the sodic and magnesic sulphates, cadmic, and some other sulphates. The addition of potassic sulphate to I other sulphates, in atomic proportions, forms double salts, whic , so ar as thev were examined, do not form supersaturated solutions. | The effect of low temperatures was in some cases to throw down a portion of the salts in the anhydrous form, upon which were formed by i repose crystals of a lower degree of hydration than the normal salt. Some cases of this kind are described in the paper. other of its usual sources, is always contaminated with another aromatie oil, which I called metafurfurol *. This has a higher boiling-point and oxidizes more readily than furfurol, so that by repeated rectification almost the whole o f it is converted into a brown resinous matter, which remains in the retort. It is owing to the presence of this impurity that crude fur furol so rapidly changes its colour when kept, the metafurfurol not only being itself decomposed, but superinducing the oxidation of the furfurol. 1 A much simpler and more effective method, however, of purifying fur furol from this substance consists in digesting it for some hours with very dilute sulphuric acid, to which small quantities of acid potassium chro mate are added from time to time ; this effectually destroys the metafur furol and other impurities, so that the furfurol which distils over after being separated from the water and dried over fused chloride of calcium has a constant boiling-point of 161° C. It has a much more agreeable odour than before, is nearly colourless, and may be exposed to the air under a layer o f water for months, without any considerable increase of colour. Its refractive index for the D line at 20° C. is 1*520 f .
I Similar phenomena are produced by a supersaturated solution of zinc sulphate and potash alum in equivalent proportions exposed to a tempe rature of 4° Fahr. A similar solution of the cupric and magnesic suphates at -4° also became solid, and melted rapidly at 32°. I * Experiments were also made with the sodic and magnesic sulphates, cadmic, and some other sulphates. The addition of potassic sulphate to I other sulphates, in atomic proportions, forms double salts, whic , so ar as thev were examined, do not form supersaturated solutions. | The effect of low temperatures was in some cases to throw down a portion of the salts in the anhydrous form, upon which were formed by i repose crystals of a lower degree of hydration than the normal salt. Some cases of this kind are described in the paper.
1870.1
On other of its usual sources, is always contaminated with another aromatie oil, which I called metafurfurol *. This has a higher boiling-point and oxidizes more readily than furfurol, so that by repeated rectification almost the whole o f it is converted into a brown resinous matter, which remains in the retort. It is owing to the presence of this impurity that crude fur furol so rapidly changes its colour when kept, the metafurfurol not only being itself decomposed, but superinducing the oxidation of the furfurol. 1 A much simpler and more effective method, however, of purifying fur furol from this substance consists in digesting it for some hours with very dilute sulphuric acid, to which small quantities of acid potassium chro mate are added from time to time ; this effectually destroys the metafur furol and other impurities, so that the furfurol which distils over after being separated from the water and dried over fused chloride of calcium has a constant boiling-point of 161° C. It has a much more agreeable odour than before, is nearly colourless, and may be exposed to the air under a layer o f water for months, without any considerable increase of colour. Its refractive index for the D line at 20° C. is 1*520 f .
Action o f Furfurol on Aniline Furfur aniline.
Twenty years ago t I stated that when aniline was added to furfurol, the mixture acquired a rose-red colour, which it communicated to the skin, and likewise to paper, linen, and silk, but that these rapidly lost their colour, becoming of a brownish yellow, even when light was excluded. I was unable, however, to obtain this red substance in a crystalline state.
In 1860 the subject was again examined by M . Jules Persor §, who dis solved aniline in acetic acid, and then added an excess of aqueous solution o f furfurol; after some time a deep red viscid mass was deposited on the sides of the vessel, which communicated to silk and wool a fine but very fugitive red colour. H e was not more fortunate than I had been in ob taining this substance in a crystalline state.
A few months ago I resumed the investigation of this subject, and although I was unable to obtain definite compounds either by the action of furfurol on aniline itself or on its salts when in a pure state, yet when furfurol was added to a strong alcoholic solution of aniline hydrochlorate containing an excess of aniline a deep red colour was produced, and in the course of a few minutes the mixture solidified to a crystalline mass of a fine iridescent purple colour.
Furfuraniline
hydrochlorate.-'The best method of preparing this was to dissolve 46 parts aniline and 65 parts aniline hydrochlorate in 400 parts of warm alcohol, and then add 48 parts furfurol, likewise dissolved ip 400 parts sp irit; after the solutions were thoroughly mixed, they soli dified in the course of a few minutes to a mass of crystals of the salt. When cold, these were thrown on to a filter, freed from the mother liquor by means of a vacuum filter, and washed with a small quantity of coloured spirit. They were then readily obtained in a pure state by re crystallization from boiling spirit. Furfuraniline .--In order to obtain this base, a salt of furfuranilin (the hydrochlorate or nitrate) was ground up to a paste with water and strong aqueous, ammonia added, the whole being intimately mixed until the purple colour disappeared, giving place to a pale brown. Warm water was then added until the liberated base became soft and plastic, so that it could be needed in successive quantities o f warm water, in order to remove the ammoniacal salts and free ammonia. The base, as thus pre pared, has much the pale brown glossy appearance o f stick lac, and, like it, can be drawn out into strings when soft. It is insoluble in water, but very soluble in ether and alcohol, and when hydrochloric acid is added to a strong spirituous solution it becomes deep red, and solidifies in a few moments to a mass of the purple crystals of the hydrochlorate. The base decomposes, however, very rapidly when exposed to the air, or when boiled with alcohol, and will then no longer yield crystalline salts with acids. The same effect takes place, but more slowly, in a vacuum.
Action o f Furfurol on Toluidine Furfurtoluidine.
When alcoholic solutions o f toluidine and furfurol were mixed, there was no immediate change ; but after standing some time they acquired a red colour : as in the corresponding reaction with aniline no crystalline sabstance was produced.
Furfur toluidine hydrochlorate.-The method employed to obtain this salt was similar to that used in preparing furfuraniline hydrochlorate: 12 parts toluidine hydrochlorate and 9 parts crystalline toluidine were dissolved in 150 parts hot spirit, and 8 parts of furfurol dissolved in 150 parts spirit added; the mixture acquired a deep-red colour, and on cool ing became a mass of minute acicular crystals closely resembling in ap pearance the furfuralinine salt. It was purified by recrystallization from boiling alcohol, dried in vacuo, and analyzed. 
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